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FROM THE SCHOOL 
OF GRADUATE STUDIES
The East Tennessee State University School of Graduate Studies is proud to present 
Illuminated, a magazine that showcases the excellent work of our graduate students and 
their faculty advisors. There are over 2,400 students enrolled in graduate programs at 
ETSU. Illuminated presents some of our students’ research and creative works that make 
meaningful contributions to various disciplines, and contribute to our strong graduate 
programs. Illuminated features research and creative projects that are currently happening 
on campus, and provides updates on alumni of ETSU graduate programs.
       Enjoy!
Dean
Celia McIntosh, Ph.D.
Associate Dean
Karin Bartoszuk, Ph.D.
Assistant Dean
Scott Kirkby, Ph.D.
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Are you excited about your research and would like to share your hypothesis or 
ȴQGLQJV"<RXPLJKWEHDSHUIHFWȴWIRUIlluminated. There is more than one way 
to get involved!
For current graduate students and their advisors:
Are you or one of your graduate students working on a culminating experience 
(e.g., thesis, dissertation, capstone)? Your research could receive additional 
exposure through Illuminated Magazine and help educate the rest of the campus 
about your department and program. This is a unique opportunity to get your 
work recognized!
For current graduate students and their advisors:
Did you or one of your students get accepted into an excellent doctoral program 
or receive an excellent career opportunity? We want to hear about it! Share your 
story in the “Where Are They Going?” section.
For former graduate students and their advisors:
Do you know an outstanding student who graduated from ETSU more than 
a year ago? We want to hear from them! The “Where Are They Now?” section 
features former ETSU graduate students who are now professionals in positions 
across the country.
A downloadable form is available at: 
http://www.etsu.edu/gradstud/documents/illuminated_nomination_form.pdf
For more information on nominating students or getting featured in Illuminated, 
please contact: Dr. Karin Bartoszuk, bartoszu@etsu.edu.
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EDWARD HALL, APPLIED COMPUTER SCIENCE, M.S. // DR. PHIL PFEIFFER, FACULTY ADVISOR
O
ver the last decade, ride-sharing services such as Uber and Lyft have changed how people 
travel. Still, these systems are not in universal use, due to their dependency on smartphones 
and regulations  that hamper or exclude them from competing in a wide range of markets 
worldwide. Edward “Ed” Hall and his team of students seek to create an alternative, public domain 
system, embedded in a city’s transportation infrastructure that supports the use of kiosks as well as 
smart devices for hailing rides.
Ed began his career in computer science by obtaining an Associate of Science degree in Networks 
and Programming. This led him to ETSU’s Department of Computing in the College of Business and 
Technology. At ETSU, Ed received his Bachelor of Science degree in Computer Science. He then 
pursued further education from the Department of Computing, enrolling in the department’s Master 
of Science program in Applied Computer Science.
Ed has pursued the department’s practice-oriented route to earning his M.S. degree, which requires 
students to complete a project with real-world applications. In spring 2017, Ed and a team of fellow 
students began work on a new taxi hailing system. This system, which was inspired by research 
conducted by ETSU’s Dr. Md. Asad Hoque, is intended as an alternative to those used by ride-sharing 
companies. The team, which Ed leads, includes M.S. students Sanford Gabrielle, Allison Ivey, Chris 
0DQHVV1LFRODV0F0DKRQ1LFN.\WHDQG(OL]DEHWK7XUE\ȴOO7KHVHVWXGHQWVFRPHIURPDGLYHUVH
pool of computing disciplines with varied expertise, including taxi driving (Allison). This range of 
experiences and ideas has been instrumental for the project’s success.
The taxi hailing project required Ed and the team to research, design, program, and implement a 
prototype for a system that can replace traditional street hailing for major metropolitan areas. The 
project focused on using dedicated short-range communications (DSRC), an emerging U.S. Department 
of Transportation standard for vehicular communication, to signal taxis of potential passengers within 
range. The approach’s innovation lies in its use of the faster and more reliable DSRC to communicate 
WKURXJKDFLW\ȇVHVWDEOLVKHGWUDɝF LQIUDVWUXFWXUH'65& LVFXUUHQWO\EHLQJXVHGDVFROOLVLRQDYHUVLRQ
technology in new model vehicles, and is being built into self-driving vehicles. A second innovation 
is the system’s use of kiosks for taxi hailing in the form of Internet-enabled, pole-mounted tablet 
computers. Taxi drivers would have a dash-mounted receiver that communicates with these kiosks 
DQGQRWLȴHVSDVVHQJHUVZKHQDWD[LDFFHSWVWKHLUKDLODQGKRZORQJLWZLOOEHEHIRUHWKHLUWD[LDUULYHV
(GQRWHVWKDWWKHWHDPQHHGHGWRSODQIRUDYDULHW\RIGLɝFXOWUHDOZRUOGLVVXHVZKHQGHVLJQLQJWKHLU
system. The system, for example, must ensure that drivers can accurately identify their passengers, 
LQVWHDGRIEOLQGO\DFFHSWLQJZKRPHYHUȴUVWDSSURDFKHV WKH WD[L6XFK OLQHMXPSLQJEHKDYLRUFRXOG
be especially troublesome at venues like Madison Square Garden, where crowds are often large and 
emotions can run high. The team suggested the use of a deli-counter-like ticketing system to mitigate 
possible confrontations at such locations. Another issue was the possibility of lost communication 
between taxis and the DSRC system, due to equipment failure or signal range limitations. Once again, 
the system cannot fully solve this problem - but it can mitigate it by detecting the outage, informing all 
parties as best as it can, and reestablish a hail in progress if the outage is brief.
To facilitate the system’s development, Ed, Sanford, and Elizabeth completed independent studies 
during summer 2017. As part of these studies, the three built a functioning test network at ETSU’s 
Innovation Lab from DSRC equipment obtained by Dr. Hoque. What the students learned from this 
network allowed the entire team to hit the ground running in the fall with a clear understanding of 
DSRC. As part of this study, Ed, Sanford, and Elizabeth developed strategies for dispatching taxis, 
managing driver-rider communication, and built the core of the project’s messaging system.
As part of this project, Ed and team members co-authored three publications. Two were presented 
at the Intelligent Transportation Services (ITS) World Congress in Montreal and the IEEE International 
HAILING THE FUTURE
WRITTEN BY KATHLEEN TATRO //
PHOTOS AND ORIGINAL ART BY CARLYNN OWEN
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Conference on Dependable, Autonomic and Secure Computing in Orlando. The third will be presented 
at the 2018 Intelligent Transportation Services conference, which will occur in Detroit this June. Ed and 
the team also plan to submit a journal article for publication once their work is complete.
The advisor-mentee relationship is very important to the graduate school experience and is often 
FRQVLGHUHGDNH\DVSHFWLQWKHGHYHORSPHQWRILQQRYDWLYHLGHDVDQGSURMHFWV'U3KLO3IHL΍HURIWKH
Department of Computing believes that autonomy is key to the development of novel approaches 
WR SUREOHPV DQGSURMHFWV (G QRWHV WKDW 'U 3IHL΍HU KHOSHG KLPEOXHSULQW WKH SURMHFWȇV QHFHVVDU\
components and to determine the system’s potential points of failure as well as the best way to 
DGGUHVVWKHP'U3IHL΍HULVDOVRIUHHZLWKDGYLFHVD\V(GZKRDSSUHFLDWHGWKHDELOLW\WRFRQWUROWKH
decision-making process. Having the freedom to make mistakes and learn from them, in Ed’s opinion, 
has helped him grow as a student, professional, and person.
Ed is scheduled to graduate in May 2018. He has obtained a lecturer position in ETSU’s Department 
of Computing, and plans to apply for further education through the program. His main interests for 
future research and projects include alternative and novel applications for networked embedded 
systems.
Ed’s time at ETSU has taught him much, especially his capstone project. Leading such a diverse group 
of colleagues has forced him to reevaluate his understanding of team management and opened his 
mind to new perspectives on leadership. The capstone project also strengthened his programming 
VNLOOVDQGOHGKLPWRZRUNZLWKIDFXOW\DQGVWD΍DWDOHYHOKHQHYHUH[SHFWHG$VKHDSSURDFKHVWKH
HQGRIKLVPDVWHUȇVSURJUDP(GKDVWKLVDGYLFHWRR΍HUFXUUHQWDQGIXWXUHJUDGXDWHVWXGHQWV7DNH
on a project, thesis, or dissertation that scares you. If you aren’t willing to challenge yourself and your 
preconceived notions, then you, as a graduate student and future professional, will not receive the 
PD[LPXPEHQHȴWIURPWKHSURFHVV 'U3KLO3IHL΍HUOHIWDQG(GZDUG+DOO
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THE EFFECTS OF 
“BATH SALTS” ON THE BRAIN
SERENA ALLEN, BIOMEDICAL SCIENCES, PH.D. // DR. BROOKS POND, FACULTY ADVISOR
WRITTEN BY KATHLEEN TATRO //
PHOTOS AND ORIGINAL ART BY CARLYNN OWEN S
erena Allen began her foray into higher education as a student athlete at the University of 
Tennessee at Chattanooga. Serena was initially on a pre-law track, but found her passion for 
science. She then changed her major to a pre-professional medical track in which she excelled. 
Serena was set to attend pharmacy school at the end of her undergraduate career, however she 
began to feel stagnated and in need of a substantial change. So, she decided to study abroad in 
Edinburgh. She enjoyed her time in Scotland so much she stayed and pursued her master’s degree 
in Medicinal Chemistry at the University of Edinburgh. After completing her master’s degree, Serena 
chose to continue her education by pursuing a doctoral degree. She narrowed her potential programs 
to the University of Tennessee and ETSU. Dr. Brooks Pond, an associate professor in Pharmaceutical 
6FLHQFHVZDV 6HUHQDȇV GHFLGLQJ IDFWRU 6SHFLȴFDOO\'U 3RQGȇV UHVHDUFKRQSV\FKRVWLPXODQW GUXJV
sparked Serena’s interest, because she loved how it integrated biology and chemistry.  
Serena’s research focuses on the psychostimulant drugs popularized as “bath salts”. These drugs 
gained popularity in the early parts of this decade, when users believed them to be safer, legal 
alternatives to cocaine and methamphetamine with similar highs. The compounds in “bath salts” are 
synthetic derivatives of cathinone, a psychostimulant derived from the khat plant. Forensic analysis 
shows that the most prevalent synthetic cathinones in “bath salts” are mephedrone, methylone, and 
methylenedioxypyrovalerone (MDPV). As such, Serena chose to focus on these compounds in her 
VWXG\6HUHQDȇVSURMHFW LVQRYHO LQLWVDSSURDFK3ULRUZRUNLQWKHȴHOGIRFXVHGRQLQYHVWLJDWLQJWKH
H΍HFWVRIWKHGUXJVLQGLYLGXDOO\EXWEHFDXVHȊEDWKVDOWVȋDUHPL[WXUHVRIWKHVHFRPSRXQGV6HUHQD
ZDQWHGWRORRNDWWKHGUXJVȇH΍HFWVLQFRPELQDWLRQ7KHSRWHQWLDOIRUGUXJLQWHUDFWLRQVEHWZHHQWKH
cathinones is high, as all three compounds interact with the same targets in the brain: the dopamine, 
QRUHSLQHSKULQHDQGVHURWRQLQWUDQVSRUWHUV:RXOGWKHH΍HFWVEHJUHDWHULQFRPELQDWLRQOHVVHURU
neither? That was the question for Serena as she began designing her experiment. 
7KHȴUVWSRUWLRQRIKHUSURMHFWZDVWRGHWHUPLQHWKHH΍HFWVRIWKHVHFRPSRXQGVLQGLYLGXDOO\DQGLQ
combination, on an important chemical messenger, dopamine (DA), in the brain. Serena used high 
performance liquid chromatography (HPLC), a chemistry technique used to separate, identify, and 
quantify each component in a mixture, to analyze the amount of DA and its metabolites in the brain to 
VHHKRZWKHEUDLQUHVSRQGHGWRWKHFRFNWDLORIFRPSRXQGV6KHVSHFLȴFDOO\ORRNHGDWWKHUHZDUGDQG
locomotor pathways in the brain, as the drugs in question interact with dopamine transporters (DATs) 
LQWKHVHSDWKZD\V6HUHQDXVHGWZRGRVLQJVFKHGXOHVWRWHVWWKHFKURQLFDQGDFXWHH΍HFWVRIWKHGUXJ
combination in mice brains. The acute exposure was a single dose, after which samples were removed 
15 minutes after injection. Chronic exposure consisted of injections every other day for two weeks, and 
WKHQVDPSOHVZHUHUHPRYHGKRXUVDIWHUWKHȴQDOLQMHFWLRQ6HUHQDORRNHGVSHFLȴFDOO\DWDUHDVRI
the brain known to utilize DA.  Notably, she found that the individual drugs all increased DA, yet the 
drugs in combination increased DA to a greater extent. In order to understand the consequence of the 
elevated DA behaviorally, Serena measured the motor activity in her animals, as DA typically increases 
ORFRPRWLRQ:KLOHWKHGUXJVLQFRPELQDWLRQDSSHDUHGWRKDYHDQDGGLWLYHH΍HFWRI'$OHYHOVLQWKH
brain, Serena found that the combination actually caused a decrease in motor activity. She believes 
this is due to the animals exhibiting a behavior known as stereotypy, which is repetitive localized 
movement. In the mice, stereotypy was expressed through excessive and obsessive self-grooming. 
In her chronic model, Serena found that the DA elevations caused by the individual cathinones were 
PDLQWDLQHGZKLOHWKH'$IROORZLQJFRPELQDWLRQWUHDWPHQWZDVVLJQLȴFDQWO\GHSOHWHG$VH[FHVVLYH'$
can lead to toxicity of brain cells in response to certain drugs, Serena hypothesized that this decreased 
DA with chronic combination treatment of the cathinones may be due to toxicity.  
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This led her to phase two of her study, in which she looked at several proteins important in DA signaling, 
VSHFLȴFDOO\WKH'$7W\URVLQHK\GUR[\ODVHPRQRDPLQHR[LGDVHDQGYHVLFXODUPRQRDPLQHWUDQVSRUWHU
protein (VMAT) to determine if the drugs in combination were in fact more toxic than when they were 
used individually. She found that all the proteins, with the exception of VMAT, were decreased when 
the drugs were taken in combination, a possible sign of neurotoxicity. Then, Serena created sections 
of the brain tissue and stained her sections to identify DA neurons to further determine the level of 
toxicity caused by the combination of drugs. After performing cell counts, Serena found that there 
ZHUHQRVLJQLȴFDQWGHFUHDVHVLQ'$QHXURQQXPEHUQRFHOOGHDWKGHVSLWHDGHFUHDVHLQ'$DQGWKH
various proteins within DA neurons. Therefore, the drugs seem to induce what Serena and Dr. Pond 
call a “functional lesion,” whereby the drugs acutely increase DA, leading to the downregulation or 
decrease in DA and several key proteins in DA neurons following chronic exposure. This is a promising 
ȴQGLQJIRUȊEDWKVDOWȋDEXVHUVEHFDXVHWKHVHȊIXQFWLRQDOOHVLRQVȋDUHSRWHQWLDOO\UHYHUVLEOH6HUHQDȇV
ZRUNLVDOVRLPSRUWDQWEHFDXVHVKHDQG'U3RQGDUHWKHȴUVWVFLHQWLVWVWRVKRZWKHPDVVLYHLPSDFWRI
this combination of drugs on the DA synapse.
Serena has presented and attended several conferences including the Experimental Biology meeting, 
where she received a graduate travel award. She was also recently invited to give a presentation 
at the American Chemical Society annual meeting on research she conducted with Dr. Pond on the 
development of new analytical methods.
Key to the professional and personal development of graduate students is developing a strong rapport 
with faculty. Serena found this in her work with Dr. Pond. While their personalities are on opposite 
HQGVRIWKHVSHFWUXPWKHDGDJHWKDWRSSRVLWHVZRUNZHOOWRJHWKHULVH[HPSOLȴHGWKURXJK6HUHQDȇV
success. Serena would like to thank Dr. Pond for her generous support, and the independence to 
design and conduct her studies. Dr. Pond says Serena is easy to work with, because not only is she a 
great writer, she is intelligent and motivated in her pursuits.  
6HUHQDSODQVWRJUDGXDWHLQ0D\RI6KHKRSHVWRȴQGZRUNLQWKHSKDUPDFHXWLFDOLQGXVWU\WR
continue research under the neurology umbrella. As she moves forward into the next phase of her 
career, Serena has some advice for future and current graduate students. Find a mentor you can form 
a strong relationship with and openly communicate with, but also try to assert your independence as 
DUHVHDUFKHUZKHQSRVVLEOH6HUHQDDOVRUHPLQGVXVWREHPRUHKXPEOHDQGUHȵHFWLYHLQWHUPVRI
VFLHQWLȴFDFKLHYHPHQWVDQGLQWHUSHUVRQDOUHODWLRQVKLSVDQGWRȴQGEDODQFHEHWZHHQDFDGHPLDDQG
your personal life. //
Serena Allen (left) and Dr. Brooks Pond pore over some of the 
data from their last test on the mice.
Chemical structure of dopamine
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BACKING UP THE 
UNSUNG HEROES OF 
APPALACHIAN EDUCATION
DRS. FOX, MIMS, AND BARTOSZUK WITH OLAKUNLE JOSEPH ONI
WRITTEN BY KATHLEEN TATRO //
PHOTOS AND ORIGINAL ART BY CARLYNN OWEN F
ew careers have a higher attrition rate, also known as turnover, than educators, and none more 
VRWKDQVSHFLDOHGXFDWLRQWHDFKHUV<HWOLWWOHH΍RUWKDVEHHQSXWLQWRGHWHUPLQLQJWKHUHDVRQV
behind this high attrition rate, especially in rural, isolated communities such as those found 
throughout the Appalachian Mountains. Drs. Jim Fox, Pamela Mims, and Karin Bartoszuk began to 
wonder what they could do to better understand why the turnover rate for special education teachers 
ZDV VRKLJK DQGZKDW WKH\ FRXOGGR WR VXSSRUW DQG IRVWHU VHOIHɝFDF\ DQGGHFUHDVH WKH UDWH RI
attrition. 
Previous literature on the topic suggests that teachers perceive themselves as having a lot of stress, and 
that, coupled with a lack of support, especially in rural counties, are main causes of teacher burnout. 
Drs. Fox, Mims, and Bartoszuk began developing research into stress burnout rates, and professional 
development in special education professionals in Northeast Tennessee. Initial research began within 
the region by recruiting teachers to participate in bimonthly online conferences. This “Teacher Support 
Project was funded by an ETSU RDC research grant. These conferences were primarily discussion based 
DQGDOORZHG WHDFKHUV LQ WKHȴHOG FXUUHQWO\ WRH[SUHVV WKHLUEHOLHIV LGHDV DQG FRQFHUQV 7HDFKHUV
who were recruited were also given support from the project that included reference materials, and 
behavioral management materials. Dr. Mims and Dr. Fox also had the opportunity to conduct in-class 
observations in several classrooms across the region. They factored in the number of children within 
WKHVFKRROVZKRZHUHRQIUHHDQGRUUHGXFHGFRVWOXQFKWRTXDQWLI\WKHDɞXHQFHRUODFNWKHUHRILQ
FRXQWLHVDFURVVQRUWKHDVW7HQQHVVHH7KLV UHJLRQ LVSDUWLFXODUO\ FKDOOHQJLQJ IRU WHDFKHUV VWD΍DQG
researchers, because it is geographically very diverse, with educational settings ranging from one-
room schoolhouses to countywide K-12 schools.
Based on interviews conducted through online conferences, and in-person interviews, Drs. Fox, 
Mims, and Bartoszuk decided to apply for a Spencer small grant to fund more extensive research 
WKDW VRXJKW WR ORRN DWPRUH VSHFLȴFPHWULFV DQGZD\V WRPRUH H΍HFWLYHO\PHDVXUH EXUQRXW UDWHV
among special education teachers. The Spencer Foundation provides grants to researchers interested 
in investigating the ways in which education can be improved across the world. They proposed an 
online survey to be distributed to teachers across a 100-mile radius that includes not only northeast 
Tennessee, but also western North Carolina, southwestern Virginia, and southeastern Kentucky. The 
survey components include demographics on the participating educators such as degrees they hold, 
professional training they have received, and the type of town in which they work (rural versus city). 
The survey also measured burnout using the Copenhagen burnout inventory, which is a questionnaire 
that measures personal, work, and client-related burnout. Participants were also asked to rate the 
SURIHVVLRQDOGHYHORSPHQWWRSLFVZKLFKWKH\EHQHȴWWHGIURPWKHPRVWDQGWKHFRXUVHVIURPZKLFK
WKH\EHQHȴWWHG WKH OHDVW /DVWO\ SDUWLFLSDQWV UDWHG WKHLU RZQ VHOIHɝFDF\ZKLFK LV GHȴQHGDV WKH
extent of one’s belief in their own ability to complete tasks and reach goals; in this case whether or 
QRWWKH\DUHH΍HFWLYHWHDFKHUVIRUWKHLUVWXGHQWV7KHVXUYH\ZDVWKHQGLVWULEXWHGDFURVVFRXQWLHV
in the 100-mile radius and about 200 responses were received. The preliminary research questions 
of this study were to explore the associations between rural and urban areas, and teacher burnout in 
DGGLWLRQWRVHOIHɝFDF\DQGSURIHVVLRQDOGHYHORSPHQW3UHOLPLQDU\UHVXOWVIURPWKHDIRUHPHQWLRQHG
VXUYH\VHHPVXSSRUW WKDW WKHUH LVDGL΍HUHQFHEHWZHHQUXUDODQGRWKHUVFKRROV LQ WKHTXDOLW\DQG
TXDQWLW\RISURIHVVLRQDOGHYHORSPHQWZKLFKFDQLQFUHDVHVHOIHɝFDF\DQGORZHUEXUQRXW7KHQH[W
phase of this ongoing research will look into mediation and moderation models, which will help 
DGGUHVVWKHLVVXHE\R΍HULQJKLJKTXDOLW\SURIHVVLRQDOGHYHORSPHQWDQGKHOSLQJLQFUHDVHWHDFKHUVȇ
VHOIHɝFDF\WRSRVLWLYHO\D΍HFWWKHEXUQRXWUDWH
Dr. Mims reviews data from the team’s work throughout the 
Appalachian Mountains.
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In the course of pursuing a research project such as this, Drs. Fox, Mims, and Bartoszuk decided to 
recruit the help of a graduate assistant to upload the survey, clean the data they collected, and work 
on the analysis of said data. They found the right student for the job in Olakunle Oni, a second-year 
graduate student studying epidemiology in the College of Public Health. Dr. Bartoszuk believes that it is 
a wonderful opportunity to recruit students from various disciplines for projects such as this, because 
it helps teach graduate students to develop new skills and learn various methodologies that can be 
applied in a novel way to their future research endeavors. Originally from Nigeria, Olakunle earned 
a medical degree in medicine and surgery prior to coming to ETSU to pursue his master’s in public 
health. His previous experience with statistical programming and data collection made him an ideal 
candidate for this assistantship. Olakunle’s role in the study was to follow up with special education 
directors to collect data from their districts, and then pool and clean that data for analysis. Olakunle 
was able to present the preliminary data analysis at the American Council of Rural Special Education 
conference in Salt Lake City, Utah, with Dr. Mims. Olakunle learned a great deal from working on 
this project and working with interdisciplinary mentors. Olakunle learned not only how to complete 
data analyses but also how to record and arrange that data for easy access in the future. After his 
H[SHULHQFHRQWKLVSURMHFW2ODNXQOHVD\VKHIHHOVHYHQPRUHFRQȴGHQWLQKLVDELOLW\WRVHHDUHVHDUFK
project through from the beginning to the end results. Possibly even more important to him as a 
professional, Olakunle feels that his experience with Drs. Fox, Mims and Bartoszuk has taught him 
WREHDQH΍HFWLYHSURIHVVLRQDOGHYHORSHUDQGPDQDJHU2ODNXQOHSODQVWRJUDGXDWHLQWKHVSULQJRI
2018 with his M.P.H. and then has plans to apply for a research-driven Ph.D. course of study in either 
epidemiology or a medical residency program. Dr. Fox would also like to thank Kaitlin McCormick, an 
APS student and special education major, who helped conduct the data analysis on this project. 
One of the overarching goals of this project was to take a step back and look at the current practices 
regarding teacher burnout rates, and determining what can be done to help those teachers prevent 
EXUQRXWDQGLQFUHDVHWKHLUVHOIHɝFDF\:KLOH'U)R[FRQWHQGVWKDWHGXFDWLRQKDVFKDQJHGJUHDWO\
over the last several decades, many of the same issues still exist. There are constantly new mandates 
for education that further complicate education research and reform. Teaching is undoubtedly one of 
the most noble careers a person can endeavor, but it is also one of the more burdensome careers as 
well. Dr. Fox believes that it is too often within research there are many good ideas, but matching and 
implementing those ideas within realistic and diverse settings is a major constraint. Yet, while there 
are those devoted to improving the lives and welfare of our teachers and their students, there is hope 
for a brighter future for all. //
Dr. Bartoszuk , Olakunle Oni, and Dr. Fox.
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CARING FOR A 
PERFORMER’S “INSTRUMENT”
HEATHER SMITH, SPEECH-LANGUAGE PATHOLOGY, M.S. // DR. CHAYA GUNTUPALLI, FACULTY ADVISOR
H
eather Smith has a passion for the arts that spans her entire life and career. She holds a 
bachelor’s in theater and has had much success as a performer, teaching artist, and director. 
As a teaching artist, she worked at a school for children with cerebral palsy. Heather was 
working on a production of Hamlet with her students when she had an epiphany. As she watched 
her students perform the famous line “To be or not to be”, each in their own unique way, some 
using simple gestures to convey the meaning, some using utterances or traces of the words, she was 
struck by the joy that these students felt in expressing themselves. It was in that moment that she 
realized how deeply important it is for each person to have a “voice” that is heard. Heather had 
felt for some time that there was more she could be contributing to the world beyond her theater 
skills. Her students that day were the catalyst that pushed Heather to pursue her master’s degree in 
speech-language pathology. Her hope was to combine the disciplines of theater and speech-language 
pathology, as they seemed a perfect match in many ways. Heather chose “to be”. Not long after, she 
packed up her life in Philadelphia and headed south to begin her next chapter.
As a performer, Heather has always been fascinated by the voice, the performer’s instrument. She 
knew this was the area of speech-language pathology that she wanted to focus on. She found her 
mentor in Dr. Chaya Guntupalli who is a speech-language pathologist specializing in voice, with 
H[WHQVLYHUHVHDUFKH[SHULHQFH$V+HDWKHUFRQVLGHUHGGL΍HUHQWWRSLFVIRUKHUWKHVLVVKHFRQGXFWHG
a literature review in which she found a study by Beeman (2016), that surveyed voice teachers about 
their perceptions of their students’ vocal behaviors during singing and speaking. This inspired Heather 
to choose a topic on students’ perceptions of the vocal health education they are receiving from their 
voice teachers, since there was a lack of existing literature on this topic.
To conduct a study such as this, Heather knew she would need a multi-disciplinary committee, 
spanning both speech-language pathology and the performing arts. Dr. Chaya Guntupalli agreed to 
serve as Heather’s thesis chair. Dr. Brenda Louw, Chair of the Department of Audiology and Speech-
Language Pathology, and Dr. Sun-Joo Oh, a professor of vocal music at ETSU, agreed to be her 
committee members. Heather calls the committee “my dream team,” Dr. Guntupalli representing the 
YRLFHVLGHRIWKHUHVHDUFK'U/RXZZLWKKHUH[SHUWLVHLQVXUYH\UHVHDUFKZLWKLQWKHȴHOGRIVSHHFK
language pathology, and Dr. Oh representing the vocal music side of the research. 
+HDWKHUGHFLGHGWKDWWKHEHVWPHWKRGRIGDWDFROOHFWLRQIRUKHUVWXG\ZDVDVXUYH\WKDWWDUJHWHGȴYH
key areas: the relationship between the speaking voice and singing voice, vocal health and prevention 
of injury, awareness of voice issues, vocal rehabilitation and the professionals to contact, and the 
educator-student relationship. Heather’s target population for her study was undergraduate vocal 
music and theater majors, between their sophomore and senior years. Upon completion of the 
initial survey, a panel of four experts across both vocal music and theatre reviewed the survey. The 
panel provided suggestions for improvement of the survey in regard to content and clarity for the 
performance student population. Heather made changes to the survey and created a second draft. 
Dr. Louw encouraged Heather to undertake a pilot study, guiding her in both the development and 
execution of the study. She was able to attend a studio session conducted by Dr. Oh, where thirteen of 
her students studying vocal music reviewed Heather’s survey materials. The students answered a series 
RITXHVWLRQVZKLFKKHOSHG+HDWKHUWRHYDOXDWHWKHRYHUDOOH΍HFWLYHQHVVRIWKHVXUYH\7KHVWXGHQWV
were very enthusiastic in their comments and gave her many helpful suggestions for improvement, 
PDQ\RIZKLFK+HDWKHUZDVDEOHWRLPSOHPHQWLQWKHȴQDOYHUVLRQRIKHUVXUYH\+HDWKHUZDVWKHQ
able to obtain IRB approval to distribute her survey. 
Heather contacted educators in 568 music departments and 165 theatre departments across the 
nation. She was pleased to receive incredibly positive responses from educators, who passed Heather’s 
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survey along to their students. One hundred forty-nine vocal music majors and 103 theatre majors 
completed the study. Results from the study indicated that students report compliance of the vocal 
health strategies their voice teacher has given them and a belief that preventative strategies should 
be a part of their voice lesson. However, when asked about compliance of individual elements of 
vocal hygiene, they reported low levels of compliance. They believed there was a connection between 
the singing and speaking voice. Students need further instruction on vocal health and have a poor 
understanding of the speech-language pathologist’s role within the voice care team. They believe their 
voice teacher is the primary authority on their voice, and trust their voice teacher in terms of managing 
their vocal health and referrals for their voice problems. Students also seek advice from their voice 
teachers about their personal life. Future directions for the study include further research into the 
perceptions of both teachers and students on vocal health, forming relationships between voice 
teachers and speech language pathologists specializing in voice in order to develop best practices and 
consistency in vocal health education nation-wide, and the development of voice care teams to aid in 
prevention and treatment of student voices.
The relationship Heather has formed with her committee and especially with Dr. Guntupalli has 
been crucial to her development both personally and professionally. Dr. Guntupalli credits Heather’s 
success to her receptiveness to constructive criticism, her openness to feedback, her dedication, and 
diligence. Heather would like to thank Dr. Guntupalli for her constant support, her dedication to the 
project’s success, and for holding her to a higher standard.
Heather’s research, titled “Vocal Health: Awareness and Perceptions in Undergraduate Vocal Music 
and Theatre Majors,” was accepted for presentation at the Voice Foundation’s 47th Annual Voice 
Symposium: Care of the Professional Voice. Heather plans to graduate with her M.S. in Speech- 
Language Pathology in May of 2018. Post-graduation she plans to apply to clinical fellowship positions 
in voice across the country and hopes to continue her research. As she completes this chapter, Heather 
KDVVRPHDGYLFHWRR΍HUIXWXUHDQGFXUUHQWJUDGXDWHVWXGHQWV%HGLOLJHQWWU\WRGRVRPHWKLQJIRU
your thesis every day. Even if it’s something small like reading a journal article, it will give you a feeling 
that you’ve accomplished something. Don’t be afraid to think outside of the box. Find creative ways to 
approach your research. This will stimulate you and interest others in your work. //
Dr. Chaya Guntupalli and Heather Smith demonstrate one of the 
easiest and most fun methods to warm up one’s vocal cords--
humming through a straw into a cup of water!
Anatomical structure of the larynx
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WHERE ARE THEY NOW?
LAWRENCE LOVING // BUSINESS ADMINISTRATION, M.B.A. // 2015
Why did you choose ETSU for your education?
$VD-RKQVRQ&LW\QDWLYH(768ȴUVWDWWUDFWHGPHEHFDXVHLWZDVIDPLOLDUΖNQHZWKHSURJUDPVZLWKLQ
the College of Business and Technology are well-respected, and I was intrigued to learn from the top-
QRWFKIDFXOW\7KH0%$SURJUDPZDVȵH[LEOHHQRXJKWKDWΖFRXOGDOVRPDLQWDLQDFDUHHUZKLOHZRUNLQJ
on my degree, which made attending an even more appealing option.
What is your current position and/or research?
I currently work at the Niswonger Foundation as coordinator of the CareerConnect program. 
What does your current position/research entail?
CareerConnect is a workforce readiness program for high school students in grades 10-12 that focuses 
on career exploration, soft skill development, and real-world work experience. I meet with small 
groups of 10th and 11th grade students in Greene County once a month after school. Then during 
the summer, CareerConnect students participate in a two-week Summer Experience designed to give 
them the chance to get deep dive looks at career opportunities in the area. The goal for our students 
is for them to graduate from the program knowing not only what career they want to pursue, but also 
equipped with the skills and knowledge necessary to be successful in that career.
How did your time at ETSU prepare you for your career?
My time at ETSU thoroughly prepared me for leading CareerConnect. One of the focuses of the MBA 
program is sharpening and strengthening analytical and problem-solving skills. My professors drove 
home the importance of using data and innovation to overcome organizational challenges. While I 
was at ETSU, I was able to hone my ability to analyze and overcome these challenges, allowing me 
to provide a better experience for the students I work with. As CareerConnect continues to grow, I’m 
FRQȴGHQWWKHVNLOOVΖGHYHORSHGDW(768ZLOOVHUYHPHZHOO
:KDWDGYLFHZRXOG\RXR΍HUFXUUHQWRUIXWXUHJUDGXDWHVWXGHQWV"
I would encourage future students to let their passions and interests guide their time in a graduate 
SURJUDPΖI\RXDUHSXUVXLQJDJUDGXDWHGHJUHH\RXDUHSUREDEO\DOUHDG\SDVVLRQDWHDERXWWKHȴHOG
but you need to dig deeper. Find that thing you are really driven to achieve, and use your graduate 
experience as a tool to launch you toward that goal. //
JAMI WINSTROM // DIGITAL MARKETING, M.S. // 2017
Why did you choose ETSU for your education? 
$WWKHWLPHRIDSSOLFDWLRQ(768ZDVRQHRIWKHIHZDFFUHGLWHGXQLYHUVLWLHVLQWKHFRXQWU\WRR΍HUDQ
RQOLQHGHJUHHSURJUDPLQGLJLWDOPDUNHWLQJ$OVR LWFDPHXSȴUVW LQP\VHDUFKTXHU\ZKLFKZDVD
JRRGVLJQLȴHUIRUPH0RUHLPSRUWDQWO\DIWHUUHVHDUFKLQJWKHVFKRROΖEHFDPHHQDPRUHGZLWKWKH
TXDOLW\RI WKHVFKRRODQG WKHH[FHOOHQW FRPPXQLFDWLRQ WKDW ΖKDGZLWK WKHSURIHVVRUVVWD΍EHIRUH
applying to the program. 
What is your current position and/or research? 
Currently, I’m in my dream role as the Director of Digital Marketing and Deployment Strategies for 
Navigate Works in the ever-beautiful Holland, Michigan.
What does your current position/research entail? 
My role is to design and deliver digital marketing programs as part of an integrated marketing strategy 
to support the expansion and growth of our clients’ services and products. As the newest addition to 
the Visionquest Team, Navigate is a business development and marketing agency. Tommy’s Express 
and Tommy Car Wash Systems is a major client focus for me, where I manage their three AdWord 
accounts as well as digital deployment strategies. I also have the privilege of strategizing for  other 
businesses/clients including real estate, food service, manufacturing, CRMs, and more. We help both 
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H[LVWLQJRUJDQL]DWLRQVDQGVWDUWXSVGHYHORSH΍HFWLYHVWUDWHJLHVIRUWDNLQJDEXVLQHVVWRPDUNHWH΍HF-
tively. Our services include strategic planning, brand development, graphic design, web design and 
development, digital marketing, video production, and professional coaching. 
How did your time at ETSU prepare you for your career?
I was challenged coming into the program with an undergraduate degree in English. My undergrad-
uate studies prepared me to be a good content marketer. However, making data-driven marketing 
decisions was something that was not in my comfort zone. I had amazing professors in this program, 
who noticeably took the time to care for me and my success. Professors that go above and beyond 
are the staple of this program, and they truly want everyone who applies themselves to be successful. 
:KDWDGYLFHZRXOG\RXR΍HUFXUUHQWRUIXWXUHJUDGXDWHVWXGHQWV"
6WLFNWRLWNHHSJRLQJDQGGRQȇWJLYHXS/HDUQIRUDOLIHWLPHDQGPDNHDGL΍HUHQFHWRWKHSHRSOHLQ
the world around you. //
JENNA MIDDLEBROOKS // COMMUNITY AND BEHAVIORAL HEALTH, M.PH. AND DR.PH. // 2015
Why did you choose ETSU for your education?
I chose ETSU because it is a small school, and the faculty I spoke with were very supportive of my 
interests in oral health. I grew up in a rural area in north Florida and after becoming a dental hygienist, 
I wanted to increase access to oral health services, as well as bridge the gap between dental and 
medical professionals. ETSU was the only school I looked at that had any interprofessional health care 
classes. I also had family in Appalachia for many generations, and I wanted to learn more about the 
region and Appalachian culture. (Plus: There’s banjos!)
What is your current position and/or research?
I am the Director of Dental Operations at Mountain Health and Community Services (MHCS) in San 
Diego, California. 
What does your current position/research entail?
0+&6 LVDQRQSURȴWKHDOWKFDUHFOLQLF WKDWSURYLGHVDYDULHW\RIVHUYLFHV WR ORZLQFRPHIDPLOLHV Ζ
ZDVKLUHG LQWRRSHQRXUȴUVWGHQWDOFOLQLFZKLFK LVFRORFDWHGZLWKSULPDU\FDUHSHGLDWULFV
behavioral health and acupuncture. We plan to open a second clinic in the summer of 2018. As 
'LUHFWRURI'HQWDO2SHUDWLRQVΖDPUHVSRQVLEOHIRUWKHSROLFLHVDQGSURFHGXUHVWKDWD΍HFWWKHGHQWDO
GHSDUWPHQWΖRYHUVHHGHQWDOVWD΍DQGDGPLQLVWUDWLRQRIFOLQLFDOGHQWDOFDUHΖZRUNFORVHO\ZLWKRXU
primary care providers and Director of Nursing to ensure that higher risk patients are accessing dental 
care and their overall health care. On a county level, I work with other community health clinics and 
public health programs to improve access to care, oral health literacy, and establish best practices 
dental public health programs. I also work with local schools, community centers, senior centers 
and assistance programs such as WIC to provide oral health education, dental screenings, and help 
connect patients to dental services. I plan to start a school-based sealant program once our second 
dental clinic is up and running.
How did your time at ETSU prepare you for your career?
The public health program at ETSU was very experiential; and being able to apply the coursework 
WR UHDOOLIH VLWXDWLRQV WDXJKW PH D ORW DERXW FULWLFDO WKLQNLQJ SUREOHP VROYLQJ DQG EHLQJ ȵH[LEOH
enough to calmly handle any obstacle I encounter. I was able to participate in the development of 
the Interprofessional Education and Research Program, which served as a catalyst for my approach in 
integrating brand-new dental programs into a well-established medical system.  
:KDWDGYLFHZRXOG\RXR΍HUFXUUHQWRUIXWXUHJUDGXDWHVWXGHQWV"
1. Break things down into small increments. A class may be really stressful and something you are 
not interested in at all, but you can do anything for three months. And when you get to the end-
comps, dissertation, board exams--you look back at all the things you did in those little three-month 
periods. If you got through all of that, you can get through the next thing.
2. It is perfectly normal to feel like you have no clue what you are doing sometimes. //
HEATHER ALEXANDER, HISTORY, M.A. // DR. BRIAN MAXSON, FACULTY ADVISOR
TUDOR ROSES, MILANESE 
MERCENARIES, AND THE LAW THEY 
MANIPULATED TO MAINTAIN POWER
T
he rise of the Tudor dynasty and the Renaissance were tumultuous times in the history of the 
English monarchy and the Italian oligarchy, respectively. As one dynasty upended another, 
there were near-constant struggles to obtain and maintain power. For Heather Alexander, the 
question became how did those in power sustain it through the legal systems of the times?
Heather Alexander started her journey in higher education at East Tennessee State University in 
the hopes of becoming a forensic anthropologist. She earned a Bachelor of Arts in both history and 
anthropology. Between her junior and senior years of undergraduate studies, Heather attended 
ȴHOGVFKRRODSURJUDPWKDW WHDFKHVVWXGHQWV WKHKDQGVRQDVSHFWVRIDQWKURSRORJLFDOVWXGLHVDQG
research. However, Heather discovered that forensic anthropology was not the right path for her, and 
it was time to reevaluate what she wanted to do, study, and eventually become. 
Heather contends that she has always been fascinated by history. As a member of the Honors College 
at ETSU, Heather completed an undergraduate thesis that focused on recently discovered biological/
anthropological evidence to determine if the portrayal of Richard III of England in Tudor propaganda 
was accurate. This work would continue to inspire Heather, leading her into the master’s program 
in history and to her current research topics, which include England, Italy, and 20th century Ireland. 
Heather is particularly fond of English history, because it was an incredibly interesting and riotous 
period. England was also an obvious choice for Heather, because she speaks the same language, 
and thus, nothing could be lost in translation from her sources. Heather also branched out into other 
topics including legal history in Florence, and the Anglo-Irish war. 
Heather’s research involved using a variety of sources including legal documents, journal articles, 
and archived texts from the era to study the cultural history of England, Italy, and Ireland. She was 
LQWHUHVWHGVSHFLȴFDOO\ LQ WKH OHJDO VWUXFWXUHVRISRZHU WKDWZHUHXVHG WRPDLQWDLQ VWDWXVDQGKROG
over various populations. The Tudor period has been a major focus of Heather’s research from 
undergraduate to graduate studies, and her current research looked at sumptuary laws regarding 
fashion during this time in England, and how the Tudors used fashion to exert social control over their 
subjects through pseudo-caste systems. Tudor kings also often used fashion to set themselves apart 
from other nobility and to justify their political motives and actions, such as executions of political 
rivals. In one such case, King Henry VIII executed the Earl of Surrey because he violated the sumptuary 
law that prevented noblemen from wearing gold or purple clothing, which was the exclusive right of 
the royal family. In her studies of Florence, Italy, Heather focused on how historians interpreted laws 
and how they portrayed lawyers during the Renaissance period. Heather conducted an independent 
VWXG\RIWKHROLJDUFKLFIDPLOLHVVSHFLȴFDOO\WKH0HGLFLRI)ORUHQFHDVZHOODVWKH6IRU]DDQG9LVFRQWL
of Milan, and the legal powers they gained from the manipulation of traditional legal structures. Dr. 
Brian Maxson, Heather’s faculty advisor, says that the thread that ties all of Heather’s work together is 
determining how people legitimate power and use legal structures of the times to exert control over 
others. 
5HVHDUFKLQJKLVWRULFDOHYHQWVWLPHVSHRSOHDQGSODFHVLVFRPSOH[ΖWLVRIWHQGLɝFXOWWRȴQGDVSHFLȴF
topic, and much of the ground work for Heather’s research was background reading and determining 
NH\VFKRODUV LQKHUȴHOGRI LQWHUHVW WKHQXVLQJ WKRVHNH\VFKRODUVȇSULPDU\VRXUFHV WRKHOSVSHFLI\
KHU RZQ WRSLF RI LQWHUHVW 7KHUHIRUH WKHPDMRULW\ RI +HDWKHUȇV WLPH KDV EHHQ GHYRWHG WR ȴQGLQJ
legal, historical, and anthropological sources, and from those sources, determining what is and is 
QRWLPSRUWDQWWRKHUFXOWXUDOKLVWRU\VWXGLHV'HȴQLQJLPSRUWDQFHLVDNH\DVSHFWRIUHVHDUFKDQGWKH
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Some of the books Heather has used to research. 
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PRVWGLɝFXOWWDVNWRDFKLHYH'U0D[VRQFUHGLWV+HDWKHUȇVVXFFHVVLQWKHSURJUDPWRKHUPDVWHU\RI
that skill, which has allowed her to work through the vast body of literature. 
Despite the scope of her research, from England to Florence to Ireland, across several centuries, 
+HDWKHUZDVDEOHWRȴQGVHYHUDOFRPPRQDOLWLHVLQKHUUHVHDUFK6SHFLȴFDOO\EHWZHHQ7XGRU(QJODQG
and Renaissance Florence, while one was a monarchy and the other an oligarchy, respectively, both 
used the legal structures put in place before them to legitimate their power whether or not they 
KDGDVSHFLȴFFODLPWRLW+HDWKHUȇVUHVHDUFKLQWRΖULVKKLVWRU\ZDVDQHQWLUHO\GL΍HUHQWSHUVSHFWLYH
an outlier in her own words, as she focused on the Anglo-Irish war and the Irish citizens’ attempt to 
overthrow the traditional power structures. Heather has attended and presented her current and 
past research at several conferences including the Boland Symposium and the Appalachian Student 
Research Forum, hosted by ETSU.
2QHRIWKHPRVWLQȵXHQWLDOUHODWLRQVKLSVIRUPHGGXULQJJUDGXDWHVFKRROLVWKHRQHEHWZHHQDPHQWRU
and mentee. Heather and Dr. Maxson have been working together for the past two and a half years, 
and have developed a strong working relationship. However, this mentee-advisor relationship was a 
matter of chance. During her undergraduate studies, Heather lost a member of her thesis committee 
and Dr. Maxson was suggested as a possible replacement. After their initial meeting, Heather left 
Dr. Maxson no choice but to join her thesis committee. Later, when Heather was reevaluating her 
plans for post-graduation, Dr. Maxson became an obvious choice for her faculty advisor for her 
master’s program.  Heather has since taken many classes taught by Dr. Maxson, which led to many 
conversations that helped Heather form and work through ideas. In addition to Dr. Maxson, Heather 
would like to thank Drs. Rankin, Fritz, and Newcomer for their guidance and advice throughout her 
studies.
Heather’s research into sumptuary laws of Tudor England and the manipulation of laws and legal 
structures by Milanese mercenaries in Florence has helped her decide to pursue a law degree. She 
SODQVRQWDNLQJD\HDUR΍WRSUHSDUHIRUKHU/6$7VDQGODZVFKRRODSSOLFDWLRQVDQGWKHQSODQVWR
apply to law schools across the nation. After her time at ETSU, Heather would highly recommend 
ETSU’s School of Graduate Studies, because it hosts a diverse and accomplished faculty. Heather’s 
DGYLFHWRIXWXUHJUDGXDWHVWXGHQWVZRXOGEHWRWDNHDGYDQWDJHRI(768ȇVVWD΍DQGH[SDQVLYHFDWDORJ
of courses. //
Dr. Brian Maxson and Heather Alexander have spent a great 
deal of time in the library, so any more they feel second nature.
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POSITIVE DEVIANCE: AN 
ASSETS-BASED APPROACH TO 
SOLVING HEALTH DISPARITIES
OLIVIA EGEN, COMMUNITY HEALTH, DR.PH. // DR. KATIE BAKER, FACULTY ADVISOR
WRITTEN BY KATHLEEN TATRO //
PHOTOS AND ORIGINAL ART BY CARLYNN OWEN O
livia Egen found herself at a crossroads after completing her Bachelor of Arts degrees in 
biology and anthropology at the University of Northern Iowa. She had ambitions to pursue 
DPHGLFDOFDUHHUDQGZRUNHGDVDFHUWLȴHGQXUVLQJDVVLVWDQWGXULQJKHUVWXGLHVKRZHYHU
during that time she had the realization that this was not the path for her. She discovered public health 
WKURXJKDȵ\HUDQG(768WKURXJKWKH623+$6DSSOLFDWLRQSRUWDOIRUSXEOLFKHDOWKDSSOLFDQWV$IWHU
much research into the program, Olivia came to ETSU for her master’s degree, which she earned in 
Health Services Management and Policy. Olivia was able to be part of the re-accreditation process for 
the College of Public Health post-M.P.H. Olivia chose to remain at ETSU to pursue her Doctor of Public 
+HDOWKGHJUHHWKLVWLPHLQ&RPPXQLW\+HDOWK6KHFUHGLWVWKHIDFXOW\DQGVWD΍RI(768DVWKHGHFLGLQJ
factor for choosing to attend ETSU for a master’s degree and her continuation at ETSU.
+HDOWK GLVSDULWLHV GHȴQHG DV SUHYHQWDEOH GL΍HUHQFHV LQ GLVHDVH LQMXU\ RU DFFHVV WR KHDOWK FDUH
based on socioeconomic status) have always been of interest to Olivia, which is why she chose 
to make it the overarching theme of her dissertation. Olivia was inspired by work she completed 
GXULQJ WKHȴUVW WZR \HDUVRI KHUGRFWRUDO SURJUDPZLWK'U 5DQG\:\NR΍'HDQRI WKH&ROOHJHRI
3XEOLF+HDOWK ΖQ WKHLUZRUN WKH\H[DPLQHGDOOFRXQWLHV LQ WKH8QLWHG6WDWHVDQG LGHQWLȴHG WKH WRS
and bottom 2 percent, based on median household income, and then compared them on measures 
including health behaviors, health outcomes, and social and environmental factors. Olivia noticed 
during this study that some of the poorest counties were in fact achieving better than expected health 
outcomes. This made Olivia wonder why these counties are healthier than expected, which led her 
to the development of her dissertation topic. For her dissertation, Olivia looked at outlier counties, 
i.e., those counties with better health outcomes for their income quartile, to determine why they are 
healthier than their counterparts. Olivia looked at such metrics as male and female life expectancy, 
potential years of life lost, percent fair or poor health, and physically unhealthy days to determine if 
counties had better than expected health outcomes. To conduct her study, Olivia utilized a positive 
deviance framework, a theory in community health that originated in the 1970s that uses qualitative 
research to identify outliers. The theory states that in every community there will be individuals who 
DUHPDNLQJKHDOWK\FKRLFHVZKRFDQLQȵXHQFHRWKHUVWRPDNHWKHVDPHFKRLFHVPDNLQJLWXQQHFHVVDU\
to bring interventions into the community, because they are already there. Olivia sought to identify 
values and structures that are already in place within these healthier-than-expected communities to 
determine if they are more likely to be found in positive deviant counties.
Olivia, under the guidance of her faculty advisor, Dr. Katie Baker, conducted a literature review to 
determine metrics that should be used to identify outlier counties within subsections of comparable 
counties. A social and material index was created in order to identify comparable counties, because 
it allows for the comparison of multiple variables at once, versus looking at a single variable at a 
time. Once all counties had a social and material index value she divided the counties into quartiles, 
which means she grouped counties into four equal-sized subsections.  She looked at several health 
outcomes to determine which counties were unexpectedly healthy  including female life expectancy, 
male life expectancy, years of potential life lost, and percent of fair and poor health  and physically and 
PHQWDOO\XQKHDOWK\GD\V6KHWKHQORRNHGDWGL΍HUHQFHVLQWKHKHDOWKFDUHV\VWHPVDQGLQWKHSXEOLF
health systems within these counties.
Olivia hypothesizes that counties that exhibit positive deviance will have better access to health care, 
i.e., they will have things such as clinics for preventive measures and larger public health budgets. At 
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the time of the interview Olivia was in the data collection phase of her study, and was just about to 
begin analysis.
In the body of scholarly literature on poverty and health care outcomes, there are not many articles 
that address what public health tools are already in use in communities. Instead they only seek to 
identify outcomes of interest and possible interventions that could be employed. What Olivia hopes to 
do with her research is bring more light on an assets-based approach to public health, i.e., assessing 
ZKDWDKHDOWK\FRPPXQLW\LVDOUHDG\GRLQJDQGXVHWKDWWRLQȵXHQFHLQWHUYHQWLRQV7KHVHLQWHUYHQWLRQV
are more readily accepted and therefore more successful.
Presentations can be a key experience for a graduate student, as it helps teach students to speak not 
only to their professional colleagues, but to an interdisciplinary audience as well. During her time 
at ETSU, Olivia presented her research on health disparities several times, including at the annual 
Tennessee Public Health Association conference. Another process during which Olivia learned a 
great deal about conducting and publishing public health research was the peer evaluation process 
following the submission of journal articles for publication. By receiving constructive criticism and 
advice from her peers Olivia and her co-authors were able to publish an article on poverty and health 
that was featured in the American Journal of Public Health, and covered by media outlets such as ABC 
News, the LA Times, and more.
The phrase “it takes a village” can be as easily applied to a research project. It often takes a diverse 
group of professionals to develop, implement, and draw conclusions from a study. Olivia, during her 
time at ETSU, was able to create key relationships with mentors and colleagues across disciplines in 
WKH&ROOHJHRI3XEOLF+HDOWK2OLYLDZRXOGOLNHWRWKDQN'U:\NR΍IRUWHDFKLQJKHUWRIRFXVRQWKHELJ
picture, which has helped shape her thinking. Olivia would also like to thank Drs. Amal Khoury, Kate 
Beatty, Nathan Hale, and Deborah Slawson for their support and advice during her time at ETSU. 
Olivia has formed a strong working relationship with her faculty advisor during her doctoral program. 
She would like to give special thanks to Dr. Baker for her support, input, and guidance, especially for 
helping her re-focus her project when portions became overwhelming. Dr. Baker commends Olivia 
for going above and beyond to maximize her footprint on ETSU, and for taking the next best-step in 
public health through her work. She has taken advantage of all opportunities presented to her, and it 
KDVSUHSDUHGKHUWRPDNHDGL΍HUHQFHLQWKHZRUOGRISXEOLFKHDOWKSUDFWLFH
Olivia plans to graduate in the summer of 2018. She has applied to a number of fellowships and 
public health positions at universities. As she approaches the end of her graduate work at ETSU, 
2OLYLDKDVWKLVDGYLFHWRR΍HUFXUUHQWDQGIXWXUHJUDGXDWHVWXGHQWVWDNHRSSRUWXQLWLHVDVWKH\FRPH
because you can handle more than you think. Say ”yes”, you won’t be disappointed. // Dr. Katie Baker and Olivia Egen
20    |    ILLUMINATED MAGAZINE
ndrew Sweeney’s passion for the theoretical underpinnings of mathematics is obvious to 
anyone who speaks with him. He began his academic career in higher education at Carson-
Newman University to earn his bachelor’s degrees in Applied Physics and Mathematics, 
which he completed in 2014. Andrew then moved to Walters State Community College in Morristown, 
Tennessee, where he earned an associate’s degree in Psychology in 2016. It was at Carson-Newman 
that Andrew developed his interests in abstract algebra and pure mathematics. In his continued pursuit 
of higher education, Andrew then decided to pursue a master’s degree in Mathematical Sciences at 
(768ZKLFKKHFKRVHIRUWKHZHOFRPLQJHQYLURQPHQWDQGGHGLFDWHGIDFXOW\DQGVWD΍
During the second semester of the master’s program in Mathematical Sciences, students like Andrew 
DUHDVNHGWRȴQGDIDFXOW\PHQWRUWRKHOSWKHPȴQGGHYHORSDQGFRPSOHWHWKHLUWKHVHVΖQ0DUFKRI
$QGUHZZDVZRUNLQJWRȴQGKLVIDFXOW\DGYLVRUZKHQKHPHWZLWK'U5LFN1RUZRRGDSURIHVVRU
of mathematics and statistics at ETSU. Dr. Norwood’s research in knot theory and topology would 
help to inspire Andrew’s thesis topic on the knot theory, topology, and Jones polynomials of braids, 
VSHFLȴFDOO\EUDLGJURXS%
.QRWWKHRU\LQPDWKHPDWLFVLVGHȴQHGDVWKHVWXG\RIFORVHGFXUYHVLQWKUHHGLPHQVLRQV.QRWVDUH
formed when strands cross and loop around each other, and then the two ends are joined. The 
NQRWV DUH WKHQ FODVVLȴHG E\ WKH QXPEHU RI FURVVLQJV $QGUHZȇV SDUWLFXODU LQWHUHVW LQ NQRW WKHRU\
was concerned with the closures of these braids from group B2, which are knots with two strands, 
and determine if two braids are ambient isotopic to one another. Two knots are ambient isotopic 
when they can be continuously deformed into one another. Andrew was also interested in the Jones 
polynomials associated with the braids in group B2. A Jones polynomial, discovered by Vaughn Jones 
in the mid-1980s, is an invariant of an oriented knot or link, which is assigned a variable with number 
FRHɝFLHQWVΖQYDULDQWVDUHGHȴQHGDVDSURSHUW\RIPDWKHPDWLFDOREMHFWVOLNHNQRWVDQGEUDLGVWKDW
remain unchanged when transformations are applied to that object. Invariants are very useful in 
classifying a variety of objects. 
To establish a foundation of knowledge and understanding of knot theory, Andrew read several key 
sources suggested by his faculty advisor Dr. Norwood; these tomes included .DX΍PDQȇV .QRWV and 
Physics and Lickorish’s Introduction to Knot Theory. These titles and others laid the groundwork for 
Andrew’s thesis. Once he had an understanding of the proponents and tenants of knot theory the 
next phase of his project was to learn to visualize the braids of group B2 in two and three dimensions. 
Andrew was able to accomplish this by drawing various braids, and then working through reference 
material to understand how to get from braids to their Jones polynomial. One of the key points that 
Andrew had to comprehend to develop his Jones polynomials for braid closures was that group B2 
is cyclic, which means that these braids can be generated by a single element, which is a member 
of the set of braids with two strands.  In B2, knots and links formed by the closure of a braid, i.e., 
connecting the top of each strand to the bottom with a loop which does not cross any part of the braid, 
DUHFODVVLȴHGDVDOOSRVLWLYHFURVVLQJVRUDOOQHJDWLYHFURVVLQJVVLQFHLILWKDVERWKNLQGVRIFURVVLQJV
one positive crossing and one negative crossing can cancel each other. In a positive crossing, the 
ȴUVWVWUDQGSDVVHVXQGHUWKHVHFRQGVWUDQGΖQDQHJDWLYHFURVVLQJWKHȴUVWVWUDQGSDVVHVRYHUWKH
second strand.  Andrew’s research is important, because it provides additional information about the 
Artin braid group and leaves many possibilities for continued research. Andrew’s theoretical work in 
knot theory could also serve as groundwork for researchers who are interested in DNA, and more 
VSHFLȴFDOO\WKHSUHVHQFHRIFXW'1$
7KHUHDUHWKUHHNH\ȴQGLQJVWKDW$QGUHZGLVFRYHUHGLQWKHFRXUVHRIKLVWKHVLVZRUNUHJDUGLQJWKH
knot theory of two-stranded braids. First, Andrew found that as the number of crossings within a given 
braid increases, so does the number of terms in its Jones polynomial. Second, he found that when two 
braids are stacked on top of each other and fused together, the Jones polynomial of this fusion is equal 
THE PURE MATH BEHIND BRAIDS
ANDREW SWEENEY, MATHEMATICAL SCIENCES, M.S. // DR. RICK NORWOOD, FACULTY ADVISOR
AWRITTEN BY KATHLEEN TATRO //PHOTOS AND ORIGINAL ART BY CARLYNN OWEN
A small sampling of the books Andrew has used for his research 
on knot theory.
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WRWKHYDOXHRIWKHȴUVWEUDLGȇVSRO\QRPLDOPXOWLSOLHGE\WKHVHFRQGEUDLGȇVSRO\QRPLDO/DVWO\$QGUHZ
looked at tricolorability, which is the ability of a knot to be colored with three colors and is often used 
to classify knot isotopes, and found that braids that had polynomials with a number of terms that 
is a multiple of three are tricolorable. Andrew also found that two knots need to be continuously 
deformed through a sequence of Reidemeister moves, which refers to one of three potential local 
moves on a knot diagram, to show tricolorabilty. Thus, Andrew proved that, when two braids are 
ambient isotopes, if one braid shows tricolorability then both braids will show tricolorability.
Cooperative research and the development of new ideas between students and faculty is a key 
tenant of higher education. Andrew was able to develop a strong working relationship and gained 
much guidance from his faculty advisor, Dr. Norwood. The spring semester of 2018 has been 
particularly insightful and informative for Andrew, because he has been able to work on questions 
and mathematical problems associated with his work, and then Dr. Norwood would edit and make 
notes, which aided in the interpretation and extrapolation of his results from his project. Dr. Norwood 
believes that Andrew has made exceptional progress during his time at ETSU, considering Andrew 
knew little to nothing about knot theory prior to his thesis. 
 Andrew successfully defended his thesis in March of 2018 and then plans to graduate with an M.S. 
in Mathematical Sciences in May of the same year. As he nears the end of his time in the Department 
of Mathematics at ETSU, Andrew pondered over his next steps post-graduation. He was ultimately 
inspired by his graduate assistantship. Andrew’s assistantship consisted of teaching a probability and 
statistics course for undergraduates. In this position he found a passion for educating. Andrew now 
plans on applying for lecturer positions, so he can pass on the knowledge he has gained during his 
time at ETSU. 
Andrew has learned much during his time at ETSU both inside and outside of the classroom. He has 
WKLVDGYLFH WRR΍HU IXWXUHDQGFXUUHQWJUDGXDWHVWXGHQWVGRQRW WDNH\RXU WLPHIRUJUDQWHGPDNH
study time a priority. In some ways more importantly, network with your fellow graduate students. 
They can be a valuable resource to help your understanding of coursework, and also serve as outlets 
that help reduce the stress and burdens one may feel as a graduate student. // Andrew Sweeney and Dr. Rick Norwood animatedly discuss some notes for Andrew’s thesis.
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Md Salman Ahmed, a 2017 graduate of the 
ETSU Department of Computing, received the Tennessee Council 
of Graduate Schools (TCGS) Graduate Student Thesis Award for 
his thesis “An Investigation into the Performance Evaluation of 
Connected Vehicle Applications: From Real-World Experiment 
to Parallel Simulation Paradigm.” This award recognizes the 
exceptional work of one Tennessee graduate student each year who 
has made significant and original contributions to his/her chosen 
field.  
 
While at ETSU, Md authored 13 peer-reviewed papers and served 
as co-primary investigator for a research grant.  His work was 
supervised by Computing Professor Dr. Mohammad (Asad) Hoque 
who stated, “Salman is the kind of student every professor dreams 
to have, but rarely gets.  He solved a problem within two weeks, 
which an entire team of researchers could not solve in two years.”  
 
The TCGS Thesis Award is selected from all TCGS member 
universities, and carries a stipend of $500 and travel expenses.  Md 
presented his research at the Legislative Plaza during Graduate 
Education Week and at the spring TCGS meeting in Nashville, 
Tennessee.  Salman is currently pursuing a Ph.D. at Virginia Tech 
University.  
ETSU Alumnus receives Tennessee Council of 
Graduate Schools Graduate Student
Thesis Award
Left, Md Salman Ahmed /// Right, Nasrin Sultana, his wife 
who accompanied him on this journey /// Legislative Plaza
Nashville, TN
Left, Dr. Donald Thomason, TCGS President ///
Right, Md Salman Ahmed /// TCGS Meeting,
Nashville, TN
//
,
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